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LTEMCRANDUM GR THE DIRECTOR, CIA 


OoUEJLCT: Implementation of the Purcell Panel Recommenuations 

T Satellite Reconnaissance Operations headed 
by made a number of comments and recommen- 
uations regarding the National keconnaissance Program. Along with 
members of my staff, ] have reviewed these comments and recommen- 
dations very thoroughly. 


In response to certain of these recommendations, specific actions 
have been implemented. In regard to others, I believe that efforts nad 
already under way are adoquate and in line with the recommendations, ee F 
Listed in the attachment under each of the Purcell Panel recommenda- 
tions is a description of our actions in the area of effort concerned. 


I am gratified that the comments and recommendations of the 
Purcell Panel appear generally to support the present activities of the 
NRO. New actions that we have taken in response to them have fit well 
into the program already unuer way. It is interesting I think tat tne 
results of the recen and LANYARD successes subStantiate 
some of the Panel's views. 








Brockway MicAtillan 
Director ‘ 
National Reconnaissance Office t 
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ACTIONS UNDER WAY RESPCNSIVE TO THE 
PURCELL PANEL REPORT RE S 


L Development of a new wide coverage, 4-6 foot resolution 
system is NOT justified. 


The E-6 QED wide coverage photo system was cancelled 
earlier this year and the four sets of two 36" cameras each were placed 
in storage. Funds to support the development of the EKC 375 system 
(improved E-6) and the M-2 system (Itek 40" focal length M camera) 
were deleted from the FY 1964 budget and no NRP resources are being 
expended toward a new wide coverage, 4-6 foot resolution system. 


A limited wide coverage, high resolution capability can be 
realized from the eight additional LANYARD payloads that will be 
available for launch starting in December 1963. This system with its 
4-5 foot resolution can photograph a swath width of 45 miles over the 
area within 90 miles on either side of its path. 


2. The_M system should be improved to deliver peak resols- 
on mos e. 


A program has been initiated for the improvement of the 
M system so as to achieve the best possible resolution. This improve-~- 
ment program covers the following corrective measures: 


a. Utilization of a superior optical glass for the lenses. 


b. Adjustment of the camera to peak focus (after com- 
pleting confidence check of thermal control measures newly incorporated 
in the camera), 


Ce Testing for IMC errors. A Mauer IMC sensor 
(developed for an aircraft program) will be installed on an early NRO 
AGENA vehicle to record, more accurately than we have been able to 
do before, the image motion parameters (roll, pitch, yaw) during a 
COEKONA mission, 
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d. Incorporation of a crab control (yaw steering). 
e. Development of a vernier attitude control mode. 
f. Conduct flight exposure experiments. 

g. Design of an exposure control system. 


h, Consideration of programmer improvements. By 
going to a more flexible programmer (Fairchild Type Lx) with more 
options, including the capability to make changes in the program during 
orbit, a more effective use of the mission could be realized and less 
film could be expended over areas of poor visibility or marginal weather. 


i. Evaluation of the feasibility of going to a lower, 
circular orbit. Present variations in altitude (100 to 140 nm) are one 
of the basic causes of the variations in resolution that have occurred 
from one pass or one part of a pass to another. By dropping the orbit 
down to about 100 miles and by making it essentially circular, we can 
optimize and make more constant the resolution performance of the 
system. This technique has recently been made possible by the increased 
accuracy of injection into orbit that has resulted from moving the BTL 
guidance system from the THOR to the AGENA. 


3. Develop a standardized objective test of resolution quality 
e “i negative, 


A committee has been selected under the auspices of AFSPPL 
whose members represent the major corporations and scientific institu- 
tions participating in aerial reconnaissance programs. This committee 
has agreed on the Reciprocal Edge Spread (RES) measurement as being 
the most promising method at present of measuring systems performance 
when ground resolution targets are not present. On occasion as many as 
two thousand individual RES measurements are made on a single mission 
to determine total system quality. Further details of this measurement 
technique are described in the reports prepared by Performance Evalua- 
tion Teams (PET). 


The NRO has a contract which is managed under AFs°PL 
(sensitive operations) and the Aerial :.econnaissance Laboratory 
(unclassified and secret) which places contractor teams at target sites 
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to obtain ground measurements on selected ground resolution targets 
throughout the United States. They measure all variables (wind, dew- 
point, haze, etc.) required to judge flight system performance. 


This network has several targets in operation in the area 
of Edwards AFB, California. They are also used for X-15 tests. 
Another target range is currently operational at Wright-Patterson AFB 
and additional targets will be placed in the net as follows: 


Toronto, Canada by 5 Sep 1963 
Ft. Huachuca, Arizona by 15 Sep 1963 
Webster Field NAS, Maryland by 
Mobile Target Arrays 
Dayton, Ohio by 15 Oct 1963 
South Western U. S. by 


The ground targets are supplemented with B-57D aircraft with targets 
painted on wings and fuselage. These aircraft are flown so az to pass 
over(and take photos of) the same ground at the same time as the 

satellite on an engineering photo pass. The objective is to get a photo 


wings of the aircraft which is flying above most of the atmosphere. 
The aircraft photos taken of the ground target will also permit a good 
comparison for evaluating the satellite photo of the same area. On the 
last L mission a photo was taken of the BLACKBIRD aircraft from the 
satellite. Thin clouds at flight altitude reduced the utility of this test, 
but its data is being evaluated now. 


The Itek Corporation has a USAF Aerial Reconnaissance 
Laboratory (ARL) contract, that is being closely monitored and coordi- 
nated by the NRO, to devise Image Evaluation Techniques for evaluating 
reconnaissance sensor systems and components performance under 
static, dynamic and flight conditions. Consideration is being given to 
sine wave, square wave and three-bar response, including line spread 
and edge gradient, 


The facilities and techniques now in use will be improved 
as we get more experience and new knowledge is developed. ‘Ve are 
establishing this type of a testing procedure for all take--C and L. 
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4. Development effort should be directed at a high resolution 
miter coverage system. 


I agree essentially with this general recommendation. We 
are presently following the pattern of the Purcell Panel Report's general 
observations in both our current systems and in our advanced planning 
effort. Detailed descriptions of our actions in this regard are covered 
under the specific recommendations. 





Pursue the ibility of Curgne the pose bitty of obtaining faster tims at the same faster films at the same 
hie ee eee on. 


we are extremely alert to the importance and potential payoff 
of more progress in this area and are continuing to work toward this end. 
However, the manufacture of photographic emulsion is a company proprie- 
tary and security matter with the Eastman Kodak Company. Considering 
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the essential EK monopoly or capability, alternate development is 
hampered and any real knowledge of EK development tends to be pesivicted: 
It is company policy not to accept government funds for this type of 
research. The company states that they cre working hard on the subject 
but state that the problem is most difficult. 


The NRO has an R&D contract with the A&C Division of 
~astman Kodak Company, which contains a project calling for investi- 
gations in intensification and hypersensitization for photographic emul- 
sions. This should sponsor some intra-corporation cooperation which 
hopefully will bring about some accelerated research on emulsion 
technology. 


aa has a contract with the USAT 
4erial Reconnaissance ratory for research on film emulsion and 


photo processing improvements. This research has resulted in rather 
complex processing procedures which increased the speed of plus = 
Serocon type film from 40-100% over a range of development times 
without loss of resolution or an increase in fog. 


I will continue to press EK for maximum effort in emulsion 
improvement by both direct and indirect means (i,e., personal contacts : 
with management and contract elsewhere) and will continue to support prom- 
ising research along this line. 


8, Proceed immediately with an investigation of the application 
of image intensification to satellite reconnaissance. 


A task force headed EE for Research 
to the Assistant Secretary of the A orce (Research and Development), 
has been set up to investigate the application of image intensification to 


satellite reconnaissance. This group is presently revi¢ving the state of 
the art and investigating research projects and tube developments 
presently under way. 






It appears now that the present state of the art could support 
an image intensification project directed toward satellite reconnaissance 
application. After completing our survey of present image intensifier 
developments, we intend to conduct a system synthesis study to define the 
recuirement and the best type of intensifier for both satellite ana aircraft 
pcotography. +e will then be in a position to put FY 1964 development 
funus on a development program to satisfy our needs. 
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The following projects under management of the USAF Aerial 
Reconnaissance Laboratory are being closely monitored by NRO: 


a. De Oude Delft single stage 18 mm diameter format on 
35 mm film. 


b. De Oude Delft two stage 18 mm diameter format on 
35 mm film. 


Ci RCA two stage 63 mm diameter format on 70 mm film. 
d. Westinghouse 10" diameter tube. 
e. Two-stage Fiber Optic coupled Image Amplifier on 






4,5 x 4.5 format. 
The Army E earch Development Laboratory, 
Fort Belvoir, is fund r year toward developing light 
intensifiers for e on at night, This work may provide 


some of the basic data required to develop camera system. 
9. 





An analysis of the photographic systems of the type recom- 
mended by the Purcell Panel is nearing completion, The Panel 
recommended the:use of 60" diameter f/2 lenses with a 10" slit or 40" 
diameter f/L, 5 with a 6" slit to do this job on the basis that these larger 
systems should be considered for use with the larger vehicles that would 
be available at the time the payloads could be ready. 


The advantages to be achieved using lenses of the speed 
mentioned above are readily recognizable. Initial evaluation of their 
potential, however, indicates that a broader spectrum of possibilities 


should be investigated. This is being done on the assumption thatq@am 
Guann:::-: than lens diameter or f number appeared 
to be a better basis on which to determine system constraints and 


tradeoffs that would effect the eventual selection of a specific approach 
to meet the one foot objective. 








Preliminary indications from this analysis are that: 


a =A Sea: possible within the capa- 
bilities of the existing er ations with modest advances in 
the technology. 


b. An apparent weight and aperture optimum is reached 
somewhere between f/3.0 and f/3.5, This area would have the added 
advantages of using film widths compatible with existing RV's and having 
a depth of focus more than twice that of an f/2.0 system. 


c. Attitude control, tracking, environmental control and 
pointing capability represent items that with normal growth can support 
2 will have little influence on size or weight of 
the systems. 

d. Projecting the eventual speed of EKC 4404 film from 


4.0 to 8. 0 or even 6.0 is sufficient to size a@BPpayload for an 
ATLAS AGENA. 


e. Technical advances in the art of light weight optical 
material is needed for a system using an existing booster combination. 


The planning is already under w on of a 
competition for the development of satellite recon- 


naissance system. 


Pending completion of the analysis just discussed, we are 
preparing RFP*s for the two wide-aperture cameras proposed by the 
Panel. Upon completion of the analysis, we may wish to enlarge the 
scope of our requests to industry to cover a broader spectrum of optical 
configurations and include other elements necessary to the development 


{ eae ee We will consult Drs. Purcell and 
James Baker further before actually approaching the industry. 
It is interesting that Itek has a contract with ARL to study, 


design, and fabricate a large optical system--36"' f/l., TL1 Specifi- 
cations are f/0.95 on a 9 x 9 focal plane, using a 45" light weight 


beryllium mirror with a 42"' clear aperture ry is scheduled for 
December 1964. The cost is estimated at 












cen meee 


ea eae Sen 


10. Investigate the as of image stabilization as com- 
| pared with vehicle s zation. 


No specific effort is being made to isolate the camera from 
the space vehicle for the purpose of stabilization except for isolation of 
vibration, 


Our experience to date indicates that improvement to vehicle 
stabilization will th j nts. 








i. Consider the question of atmospheric limitations to 
satellite photography. 


The Aerial Reconnaissance Laboratory is conducting an 
investigation under contract >t aD :° determine, 
through experimentation, the effect o ospheric turbulence 


on aerospace reconnaissance photography. This will be accomplished 
by extensive analysis of photographs taken through turbulent layers of 
the atmosphere. 







4 balloon will be used to loft a high-acuity camera to the 
required altitudes. Two RB-57 aircraft with resolution patterns 
applied to the upper using surfaces will serve as target vehicles. The 
aircraft will be flown below the balloon-gondola establishing optical 
paths of varying lencths between the balloon camera and the aircraft 
target. This project is funded a 


The Aerial Reconnaissance Laboratory recently conducted 
a similar program to determine, by experimental methods, the reduction 
of photographic contrast of serial photography as a function of altitude, 
wavelength band and meteorological conditions. It proved the feasibility oy 
of pr contrast attenuation by observing meteorological conditions. it 
Cost o 











The data obtained from the above projects and from the M, 
ngineering test photos taken over our new ground target net- 
determine the nature and extent of future work in this area. 
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12. Accelerate the present effort for reduction of satellite 
vulnerability. ° : 


Detailed contingency plans are being prepared for actions 
to be taken in the event cf ruclear or eee attack on an NRO satellite. 
These plans include: 


As Specific plans of action to counter the pellet and 
nuclear attack threats including hardware development and operational 
utilization, 


d. Dry runs of operational plans including the effect upon 
primary missions of the countering actions. 
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c; Plans for actual flight tests of hardware and opera- 
tional tech. iques. 





An updated analysis of the threat has been requested of the CIA. 





As a result of the program being conducted at the rogram 
office at SSD, a number of simple countermeasures against attack are 
now available or will be available by January 1964, More sophisticated 
measures are under study or development. 





A study is being made to determine optimum orbit to be flown 
for high priority target coverage on short-lived mission (less than one day). 
Used in conjunction with J configuration, on orbit variation and South-to- 
North (night) recovery of the first capsule, this could provide means of 
completing essential mission before attack is possible while retaining 
aor tad additional coverage if attack does not materialize or is not 
successf 


Methods for providing orbit variation after launch are also 
under development. Addition of retro or ullage rockets to the AGENA 
can provide up to 72 nm in track variation per rocket per orbit. AGENA 
engine restart can ultimately provide 200-900 nm in track variation per 
start, Tests of on orbit maneuver using the AGENA after recovery of 
all film are being planned. 
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13. Continue to attack the problem of quicker reaction by 
reduction of the lead time involved in unching of a 


reviously unscheduled flight. 






At the present time quick reaction capability in th ro- 
gram is limited by the time required to compute ascent trajec S and 
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install them in the THCR autopilot. Routinely, computation requires 
nine days; installation, 19 days. Ona crash basis these times can be 
reduced to six and 15 days. If the desired trajectory has been previously 
completed, the computation delay is eliminated andj lead time becomes 

i° ox 15 days. 


The best opportunity for 2 significant reduction in this 
CCONA lead time would be to go to an improved TECH autopilot and 
: SINS programmer. Both of these developments are under study. 
The Douglas Aircraft Company proposal for development of a new solid 
State autopilot would reduce the TECK mission preparation timp 
bet.veen one and two days. This development would cost abo 
and require about 15 months to complete. 


AS a parallel development the Fairchild Type L. programmer 
(mentioned under Recommendation No. 2) for the AGINA will permit 


chances to the camera program to ee to four days prior to 
leunch. Cost of this development t d time required is nine 


months. 







With these two developments the R-7 vehicles can be started 
toward launch while trajectory and camera programs are being changed. 


The next step--reduction of the holding position from R-7 
to K-2 or R-3 is the subject of detailed study by the SSO@rrogram 
< ffice. Preliminary results of this study, which should be completed 
or il lotooer, indicate that holding ct i.-2 or i+ days is feasible. 





14. Study the possibi ofa c lanned quick-reaction 
vehicle. 


This possibility has been looked into severel times and 
aliiouch suck a vehicle is feasible, requirement uncertainties, costs, 
anu other problems have not appeared to justify proceeding with an 
active development program at this time. Further study will await the 
findings of a study effort presently looking at the problem of post strike 
:econnaissance thet is reviewing quick reaction extensively. 

Io. 


“tudv 2 storave on-orbit systera for obtaining quick reaction. 





of a preliminary step we are approaching this coal throucsh 
-2 (lit 4 2 systexn:. Jurtaer study on this means of obtaining quick 
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reaction will continue as soon as we have obtained some experience 
with these J tests. A great deal of valuable information on the feasi- 
bility of storage on orbit will result from the first few J missions. 
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17. Conduct a study of the requirement and possibilities of night 
photography. 


Fast lenses and light intensification optics are being developed 
as noted elsewhere in these papers. 


Tests are being performed by the Itek Corporation under CIA 
sponsorship from an aircraft flying at about 20, 000 feet to determine the 
detectable light levels and light patterns. PI studies are being conducted 
of these light patterns to determine the value of the data obtained by this 
reconnaissaice technique. 


In November or December, night photographic tests will be 
conducted on a LANYARD mission. Prior to the actzal test in a satellite, 
however, flights will be made using a modified "M" camera in a U-2 
aircraft, Other tests ure being considered by the Aerial Reconnaissance 
Laboratory wherein lenses faster than the 'M" f/3. 5 and fast films will 
be test flown over test areas. 


As the feasibility of night photography and especially "lights 
at night" is proven there will be other tests and experiments scheduled. 


18. Some research in improved readout techniques might be 
es ‘ 


We agree with the conclusion presented in the report. We will 
continue a modest advanced planning effort to remain knowledgeable of the 
state of the art in this area so as to be able to recognize and take advantage 
of any promising advances or potential advances in the field. 


19. Insure that the cleamess of focus and purpose originally 
achieved in the satellite reconnaissance program has not 


een 


I agree fully that we must maintain the clearness of focus and 
purpose contemplated in the original establishment of the NRO, am, 
within my authority, will continue to take all steps necessary to the achieve- 


ment of this goal. —— 
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